The current research attempts to address three main issues. First, due to the fact that it is difficult to employ a unique drought policy for the whole basin with different land uses, what is the most pragmatic approach to handle this issue? The second issue concerns development of a framework to consider both short-term and long-term strategies. Finally, the last issue is attributed to alleviating uncertainty in drought mitigation problems that must be addressed as a multiple criteria problem rather than a single criterion issue. To address the aforementioned issues, land use categorizing, applying risk management and crisis management, and employment of fuzzy analytic hierarchy process (FAHP) were considered, respectively. It should be noted that the study was associated with qualitative criteria, subjectivity, uncertainty, and synthesizing the group judgments; however, FAHP performed as a practical tool for decision-making. Raising public awareness for both civil and agricultural sectors stood superior to other strategies with defuzzified scores of 0.331 and 0.360, which are respectively 1.7 and 1.85 times larger than scores of the lowest ranked strategies in their categories. For the environmental sector, applying drought alert systems with a score of 0.507 outperformed the other risk management practices.
INTRODUCTION
Drought hazard practices are generally divided into two groups, crisis management and risk management. Crisis management involves actions which are taken during the drought period with no prior planning (Iglesias et al. ) . Most of the developing countries adopt crisis management practices, and allocate their financial and human resources to alleviate hazardous impacts of drought. Yet, due to imprecise coordination between strategies, lack of long-term vision statement, and low participation of the scales, evidence demonstrates that drought effects are increasing in two aspects of extent and complexity (Wilhite & Pulwarty ) . Multidimensionality of the effects associated with drought events (Adger ; Mishra & Singh ) along with inherent multi-objectivity of water resources projects, makes it difficult for a single decision-maker to consider all relevant factors of a decision-making problem (Maier et 
). Multi-criteria group decision-making (MCGDM)
requires a group of experts who provide their judgments over a set of alternatives on the basis of a set of criteria (Sun & Ma ) . Multi-criteria decision-making (MCDM) has been used in many fields, such as water privatization The evaluation process of complex group decisionmaking problems is associated with uncertainty, ambiguity, and subjectivity. To address these issues, the analytic hierarchy process (AHP) not only provides a mechanism for checking the consistency of the results, but also can accommodate both tangible and intangible qualitative criteria, and individual and shared values in the group decision-making process (Dyer & Forman ) . However, the inherent uncertainty and ambiguity associated with respondents' judgments are not fully addressed by the conventional AHP (Yang & Chen ; Kubler et al. ) . Furthermore, water resources management in Iran is plagued by a shortage of sufficient and reliable quantitative data (Motevallian et al. ) . Thus, it is crucial to provide a robust context to analyze the intangible qualitative criteria properly. As a result, fuzzy set theory, developed by Zadeh (), has been merged with the AHP to deal with the uncertainty.
Recently, many studies have been conducted by fuzzy AHP fuzzy analytic hierarchy process (FAHP) in various aspects of water resources management, such as project assessment (Srdjevic & Medeiros ) , wastewater treatment assessment (Karimi et al. ) , evaluating ballast water treatment technologies ( Jing et al. a, b) , and coastal reclamation suitability evaluation (Feng et al. ) .
Proper determination of the existing drought hazard potentials plus evaluation of the available resources to deal with drought within the realm of each region would be an initial step to alleviate damage caused by drought events.
Later, extraction and prioritization of the appropriate responses should be taken into account by the responsible authorities. Thus, determination of appropriate policies along with practical prioritization constitutes the major objectives of the paper. Throughout the ongoing research, different practices were prioritized for urban, rural, and natural areas of Gorganrood basin, Iran, on the basis of seven evaluation criteria. In developing countries such as Iran, the disaster management was assumed equivalent to crisis management; however, Iran's government has taken risk management into account in its recent programs. Thus, as a novel action, for the first time, both drought crisis and risk management practices for each of the three above land uses in the basin were extracted, and ranked by Buckley FAHP. The reason why FAHP was used as the proposed MCDM is rooted in its capability for mitigating uncertainty of decision-making. The current study also benefitted from engagement of local stakeholders, managers, environmental activists, engineers, and academic scholars through the process of decision-making.
In the rest of this research, the study area is introduced, FAHP's formula presented, prioritization results obtained and discussed, and finally, the paper ends with a conclusion. 
MATERIAL AND METHODS

Study area
Methodology
Extraction of criteria and policies
In the present study, since it is approximately impossible to employ a unique policy for the whole basin, Gorganrood was categorized into civil, agricultural, and environmental sectors for urban, rural, and natural land uses, respectively. As stated earlier, AHP provides a mechanism to check the consistency of the preferences. In this regard, Buckley
The results will be accepted if Consistency Ratio (CR) is less than or equal to 0.1. To check the consistency of the comparison matrix, the CR can be calculated through the following formula (Saaty ):
where λ max is the maximum eigenvalue that can be obtained from the priority matrix. Moreover, (RI) is a Random Index set for a randomly generated n × n matrix.
The triangular fuzzy numbers (TFNs) are presented as
, where a and c are the lower and upper bounds of the fuzzy number and b is the midpoint (Figure 3 ). The fuzzy numbers represent linguistic scales to obtain importance of the policies/criteria (Table 1) .
Each TFN is defined by its basic particulars, as follows (Chang ):
The criteria weights for i, j ¼ 1, . . . , n can be calculated from the equation below:
Q n j¼1 a ij 1 n 2 6 6 6 6 4 3 7 7 7 7 5
Then, based on Bonissone (), the fuzzy utility was calculated by the following formula:
whereŨ j ,W i andr ij are fuzzy utility, fuzzy weights of criteria, and fuzzy weights of policies, respectively.
The next step of the prioritization process was defuzzification of fuzzy values. Considering two trapezoidal fuzzy
the membership function would be defined as:
Finally, center of gravity operator was used for defuzzification of the fuzzy values as follows:
where E V (Ũ) is a non-fuzzy value ofŨ and μŨ(x) the membership function ofŨ. The details regarding application of FAHP are presented in the Appendix (available with the online version of this paper).
RESULTS AND DISCUSSION
More than 90 participants, experts from the Regional Water Organization, farmers, environmental activists, local university scholars in such disciplines as meteorology, irrigation and drainage, hydrology, ecology, rangeland management, water resources management and engineering, and agriculture completed the questionnaires. Sixty-six validated and entirely consistent (CR < 0.1) questionnaires were used. The AFJM (aggregated fuzzy judgment matrix) of criteria along with their fuzzy weights is presented in Table 2 . These weights were used to find out the fuzzy weights of the policies.
Prior to this stage, the CRs (consistency ratios) of the final TFNs of policies under each criterion for each target were checked (Table 3) . Table 4 () neglected merging fuzzy set theory to their crisp models for overcoming the uncertainty associated with According to the final results, the following remarks should be taken into consideration.
The respondents selected raising public awareness (P4) as the most significant policy for urban and rural areas. Of course, lack of dynamic connection between stakeholders, NGOs (non-governmental organizations) and the During a drought crisis event, the most prominent task would be efficient utilization of the available water resources. Therefore, although the environmental sector is not highly dependent on water distribution systems, efficient performance of these systems would be significant during drought. Hence, unlike risk management, maintenance of water distribution systems (P12) outperformed others throughout the crisis management framework. Due to the fact that, in this sector, stakeholders do not directly benefit from existing water resources, water laws' enforcement was not as challenging as for civil and rural areas. Of course, this is not the sole reason for the lowest priority of (P18). In Iran, local stakeholders and the private sector do not have a pivotal role in water policy-making and, as a result, the water laws and legislations were not operated effectively.
CONCLUSIONS
The current study portrays the feasible practical long-term and short-term drought mitigation strategies for different land uses. The most striking results to emerge from the analysis of the priorities through a MCGDM framework, which can be useful for other water-limited areas around the world, were as follows. With regard to the methodological enhancement of the paper, it should be noted that the study was associated with qualitative criteria, subjectivity, uncertainty, and synthesizing the group judgments; however, Buckley FAHP performed as a practical tool for decision-making. Due to the fact that FAHP could handle these challenges properly, it is recommended for interdisciplinary decision-making problems. Decomposing the problem into three different land uses made the decision-making easier, because respondents dealt with smaller pairwise comparison matrices.
LIMITATIONS AND SUGGESTIONS FOR FUTURE WORKS
Some of the respondents were not advocates of heavily mathematical methods such as FAHP because they could not understand and apply fuzzy set theory. As a result, we had to eliminate some of the inconsistent questionnaires. It would be a helpful to develop models which not only can handle uncertainty but also be understandable for all the participants. The current research can be considered as a prerequisite for multi-objective management of drought hazards. The selected strategies should be operated optimally with consideration of minimizing the costs, optimizing water allocation, and maximizing the resiliency of operation. It would be helpful to link FAHP with optimization algorithms to provide a hybrid framework in future studies.
